The angonoka ( G e o c h e l o n e yniphoru) is a large (45 cm straight carapace length) tortoise restricted to a patchy habitat of secondary forest and savannas within a 3-km radius of the Bay of Bali in northwestern Madagascar. Its large size, unusual morphology, biogeographical history and rarity combine to make the species scientifically interesting, but its rarity and inaccessibility make it difficult to study. Although no accurate estimate of the total number of angonoka is available (Curl 1986), several censuses have resulted in estimates of some 100 to 400 animals remaining in the wild, with approximately 50 additional individuals kept by private individuals in Madagascar (Juvik et al. 1981 , Curl et al. 1985) . The International Union for Conservation of Nature and Natural Resources (IUCN) lists the angonoka as one of the twelve most threatened animal species in the world (Anonymous 1985) , in "imminent danger of extinction" (Groombridge 1982) , and it is listed on "Appendix I" by the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). It is legally protected under Malagasy law by the Service des Eaux et ForCts.
Threats
Historically this species may never have been more widespread nor existed at much higher densities (Juvik & Blanc 1974, Juvik et al. 198l) , but a number of recent human activities may be at least partially responsible for its current situation. For example, around the turn of the century, angonoka were collected for export as a food delicacy Uuvik et al. 198 1 ). Commercial exploitation, however, was apparently short lived, and local inhabitants generally consider consumption of land turtles taboo. The exceedingly low densities of the remaining angonoka populations in the wild may be causing an "Allee effect"-the chances of appropriate individuals finding each other at the proper time may be too low for consistent reproductive success.
More enduring and conspicuous than past exploitation, however, are the effects of anthropogenic fires and introduced African bush pigs (Potumochoerus porcus). Madagascar's savannas are typically burned either annually or more frequently, to improve pasture for cattle. The tortoises usually are not found in the savannas, but occasionally fire spreads into their preferred habitat (Curl et al. 1985) . Predation by feral pigs on these tortoises has not been observed, but pigs are common in the angonoka's range, and pig predation on tortoise eggs and young tortoises has been well documented in the Galapagos (MacFarland et al. 1974 ). Unfortunately, the human i n habitants of the region do not generally hunt or eat pigs.
Although a permit is required legally, throughout their range angonoka are commonly, though covertly, kept as pets by rural inhabitants. Angonoka are captured opportunistically, and usually kept in chicken yards. Tortoises are generally easy to maintain in captivity, and most captive angonoka appear to be in good health (Curl et al. 1985) . This captive population could make a signrficant contribution to future conservation of the species only if further collection is restricted to avoid replacing these captives with additional individuals from the wild.
Early Captive Breeding
Initial efforts to protect the future of angonoka focused on surveys and captive breeding outside of Madagascar Uuvik et al. 1981) . In 1971 six animals were taken from Madagascar to the Honolulu Zoo, which had a history of successes with tortoise breeding (Juvik & Blanc 1974) . Three other angonoka were in captivity elsewhere in the U.S. Only one female ever laid eggs; despite repeated copulations and nesting attempts, only a single offspring was produced by these animals (McKeown et al. 1982) , and now only five angonoka (including -the hatchling) survive outside of Madagascar.
Reasons for the poor results are unclear, but initial lack of the zoo's commitment to the project, incubator failure, and other inadvertent mortality apparently contributed (McKeown et al. 1982 Some conservation efforts have been directed towards the objective of providing long term protection in the form of a reserve, especially in an area that may have been depleted by high levels of collection. Cape Sada has been suggested for several reasons: it is infrequently used by local inhabitants and therefore has low economic value, it would be relatively easy to fence off and eliminate pigs inside, and it presently supports a population of angonoka. However, the population is estimated to contain no more than 12 to 15 individuals, and chance events alone would make such a small population unlikely to persist any reasonable time period without repeated introductions. A viable population will probably require more than the 3 km2 of habitat available on Cape Sada. Further, tourism could not be easily promoted in the area to support such a reserve, and thus reintcoduction of angonoka to a larger existing reserve that is more accessible seems necessary.
Threats Revisited
Recent research suggests that anthropogenic fires may not pose a novel threat to angonoka survival. Claims that anthropogenic fires were causing the loss and fragmentation of angonoka's habitat (e.g., Blanc 1972-3, Juvik et al. 1981 , Curl et al. 1984 have not been supported by data. Curl et al. (1985) found only very minor differences between vegetation boundaries in the region on 1973 Landsat photographs when compared to 1949 aerial maps and 1958 vegetation maps; apparently habitat patch size and location have changed little. Although burning is common in the region, it is generally not severe along the coastal area inhabited by angonoka, and no dramatic habitat changes were apparent between repeat visits over several years (Curl 1986) . No burned angonoka have been found in the field. In fact, fire may have been a regular component of the environment over much of the angonoka's evolutionary history. Recent evidence suggests that, far from being largely rain forest before human colonization, much of Madagascar was a mosaic of forests and savannas long before humans arrived some 2000 years ago (Burney 1987~1, 1987b (Burney 1987~1, , 1988 . Humans may have altered fire frequency and seasonality, apparently long-term climatic change previously influenced the balance between savannas and forests, at least partially through fires.
Other features of the angonoka's habitat may have also misled some investigators. During the wet season, the Bay of Bali region experiences severe downpours, strong winds, and cyclones, all of which make travel very difEcult. Therefore, some previous surveys (e.g., Curl et al. 1985) have been made during the dry season, when tortoises are inactive, and perhaps easily overlooked as they shelter in surface litter (Groombridge 1982, D. Reid, personal communication). Further, although they may occasionally wander far into the savannas (Curl et al. 1985) , angonoka are found most frequently in or near the thick secondary forest of scrub and bamboo. The results of a recent expedition in which a concerted effort was made to search through the thick, abrasive vegetation suggest that the tortoises may be somewhat more common than previously reported (D. Reid, personal communication). Although no quantitative data are available yet, perhaps previous estimates of population size have been conservative. Juvik et al. (1981) notes that trained dogs were used by turnof-the-century angonoka collectors; similarly trained dogs used by researchers today may likewise yield more tortoises.
The situation of the wild angonoka may be somewhat less pre-carious than previously thought, but certainly continued conservation efforts are necessary. Other than the single reproducing captive population, the future for angonoka rests on a small number of individuals scattered at low density in a small area of Madagascar. Evidence from this and other tortoise species suggests that under appropriate conditions, reproductive and recruitment rates can be high. Along with securing the remaining wild population, establishment of at least two captive breeding programs would enable depleted wild populations to be quickly supplemented and greatly improve the odds for persistence of angonoka. The focus of the conference will be on habitat and wildlife conservation; topics include: philosophies of conservation, characteristics and classification of river ecosystems, threats to rivers, integration of conservation into other river management objectives, and protecting rivers by legislation. For more information, contact: Dr. P. J. Boon, Nature Conservancy Council, Northminster House, Peterborough PE1 IUA, England.
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